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»SLIP BANDAGE 



The?. 



or wrap ami to & t 



common to wrap fee Jimb in a bandage material to provide support, or 
compression, in order to aid healing and/or to help prevent further 
damage. S^h damage oftea arises in sports injuries. Some s 
10 women bandage a limb joint for prophylactic purposes, te, to P 

bjury. 



is 3B a< 



i force cannot be 



, for example, by s 




rcimmmm 



slow, 
(m) they can 
5 (sv) they are 
(v) they are not 



:ent No. 2 609 889 disda 
of an ami-slip material adhered to c 



However, the stated object of the invention of Preach Patent No. 2 609 
889 is to provide a coated bandage the coating of which does not 
15 adversely affect the elasticity of the bandage fabric, and that permits 
a of eg. skin enclosed by t 



French Patent No. 2 609 889 fads to address the problem of providing a 
20 does nouely on adherence of the bandage material to the skin. 
WO95/12370 discloses a bandage having regions 



e stated aim of the invention of WO95/12370 is to provide a 
layer that bandage layers. In the 

facilitate this effect. Again, there is no detailed disclosure of a means by 
30 which the bandage can be rendered anti-slip relative to human skin when 



2 




to a!; 



of &c 



A bandage of the « 
10 of the bandage on the 

! held in place by m at least partially overlying 
second end of &e bandage may conveniently be 
secured to an underlying bandage layer, suitably by means of an adhesive 
15 strip or, more preferably, by means of a tab secured to the bandage and 
by means of barbs removably 




trade mark Velcro. Other 



7 Of 



i fee limb ii 



force on the limb. The applied bandage is subject to 
25 contractile forces bat it does not slip against the skin, at least not to a 
significant extern, but because it is not stock to the skin by adhesive, can 



force applied by die bandage can be 
to the bandage 
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WO 98/02120 



FCTK5B»WH«H 



be chosen as desired. 



The bandage may in principle comprise any resiiientiy scretehabie 
material. A fabric is preferred fox comfort, sncb. as a knitted fabric. The 

s bandage is normally strctcttaWe oaiy in the longitudinal direction, since 
significant transverse stretehahility detracts from Ike stability ami support 
which fee bandage can provide. The bandage normally is capable of a 
measured maxima extension of at least 50% of its relaxed length (fe. is 
capable of extending by at least 50% of its relaxed length) and often of at 

io leasi 80%, and more desirably of 100% or more, eg. about 120%. The 
tera "maximum extension" is discussed later in this specification. 



The elastic modulus of a bandage may be expressed as the weight wife 
whici fee bandage is required to be loaded to extend by 40% of the 
additional length of me bandage when extended from its rest state to 
substantially its maximum extended length. This is a standard test in fee 
UK. Typically, a bandage of the invention has an elastic modulus of from 
400 to 1300g and more usually of from 700 to HOOg. Preferably the 
modulus is between 800 and iOOOg and most preferably about 900g. 

As already stated, the bandage preferably comprises a fabric, for example 
a knitted fabric. Elasticity (resiliency) is suitably provided by 
incorporating Is the knitted fabric longitudinal resilient strands, normally 
made of an elastomer. 

A conventional fabric alone would not resist contraction of an extended 
(stressed) bandage wrapped around a limb. Such resistance may be 
provided by applying a sMp^restat material to one of the major surfaces 
of the bandage. The application of slip-resistant material to both sides of 
0 the bandage fabric, as proposed in WO95/12370, would reduce the 



WO98«2J20 



s of the device as a bandage. 



is elastic; in any event, the 




Complete covering of the surface to be made slip-resistant with the slip 
s been found to be undesirable. In preferred 



The haven 



15 of slip resistant material, suitably separated by a d 

15mm and more preferably of between 8 and 12mm, eg. about ID or 
1 lmm. Most preferably the longitudinal lines of slip-resistant material are 
not straight bet undulating, so that any notional straight line extending 
along the length of the bandage would intersect at least one line of the slip 




5 at a desirable rate, across the range of 



In a preferred aspect, the invention provides a bandage which comprises 

or rubber* material applied to a major surface of the fabric. The 
or rubber-like material is preferably a silicone. The fabric is 



5 



preferably a crotchet knitted fabric having loagitadpally orients* 
sable snatids, eg. eiastomeric strands. laid between fee 
s of the fabric, 



s The bandage is preferably provided at one end with a removable md re- 
attachable fastener to fasten the end of the bandage to an. underlying 
bandage layer when the bandage is wrapped around a limb. 




The invention also provides a novel fabric, t 
The fabric is a recently stretcbal 
thereof a rubber or rubber-tike material in a discon 
20 In one class of embodiments the fabric is u 

the rubber or rubber-like material is arranged in one or more continuous 
Ikes oriented generally in me stretchable direction. The fabric is 



In a second class of 
embodiments, die rubber or rubber-like material is a silicone. The fabric 
25 is desirably a knitted fabric, especially a crotchet-knitted fabric; such 

d in the stretchable direction. The knitted fabric may 



30 The novel fabric desirably has a ] 
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modulus as described above is rektfcm to die bandage. 

The fabric of the invention may be bandage material, that is material to 
be cut to length and optionally to have a fastener added, in order to form 
s a bandage. However, the fabric is generally nse&l as a wrap. The 
invention includes the use of the fabric to form a bandage. 

The present invention is farther described by way of example only, wife 
reference to the. accompanying drawings, which: 

to 

Figure I is an exemplar}' illustration of a bandage of the invention; 
Figure 2 is a graph showing the forces generated during extension 
of a bandage according to the invention; 

Figure 3 shows in perspective view, a variant on the Figure 1 
ts embodiment* and 

Figure 4 is a side elevational view of the Fignre 3 embodiment. 

Figure 1 illustrates as end portion of a resiliency stretchable bandage or 
wrap h a surface 2 of which resists supping when the bandage 1 is 
20 wrapped around a limb under tension. The illustrated bandage therefore 
Ms applied thereto a slip-resistant material 3. The surface 2 forms the 
inside surface of the bandage when wrapped around a limb and is 
conveniently referred to as the inside surface. 

25 The illustrated bandage 1 is stretchable only in the longitudinal direction, 
se. it resists significant transverse stretching. A transversely stretchable 
bandage would be unlikely to provide commercially-aeceptahle support bat 
would provide some support, for which reason such less preferred 
bandages are not excluded from the Mention. 

30 

1 
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The physical properties of the bandage are not critical, so long as, in the 
case of a limb support, it can function to provide support to a limb when 



s property of a particular ami-slip coating. More particularly, the 
characteristics represented by a 
property are especially desirable. 



The bandage normally has a maximum extension of at least 50% of its 
to relaxed ieagfe, preferably of at least 80% and more desirably of 100% or 
more. Usually the maximum extension is not more man 200% and is 
more usually not more than 150%. Most desirably the maximum 
extension is between 110 and 130%, eg. about 120%. By the term 
^maximum extension- is meant the extra length of a substantially fully 
15 stretched bandage as a percentage of the length of a mhy relaxed bandage. 



tto apply a standard force at* 
sample is close to its extension at breaking point, the extension at b 

:ensionofa3mdi{76mm) 
wide bandage by applying to the free end of me bandage secured at it. 
other end a force corresponding to that applied by a mass of 6.25kg, 
6.25g being the load applied to 76mm fabrics in a standard test. 



25 As used herein, the term "elastic modulus" refers to the force required to 
be applied to a bandage to extend it by 40% of the extra length of the 
en extended from a relaxed to a Mly stretched state. The 
e is conveniently expressed as the m 



e to be hung 

from the bandage to apply that force. The elastic modulm is generally at 
30 lease 400g; normally it is so more than 1300g. More preferred minimum 



values are 700 and 1K% 
i values bemg SOO and lOOOg, 



The slip-resistance preferably corresponds so that provided by a & 
5 Thus preferred bandages have a silicone on at ieast one 
thereof and normally only one surface thereof. Roo 
Yuicanisiag (RTV) silicone is preferred, since ice uocored silicone may be 
applied coid to the fabric surface and allowed so cure at ambient 
temperature. Instead of silicone, another rubber)" material may be used. 
10. The invention therefore includes a support bandage having a silicone on 
of a 



A continuous slip-resistant surface is not necessary and, indeed, has been 
1 > r>e undesirable* In prelerred embodiments, tbe bandage therefore 



The lines are preferably t: 



If there are 
at 



edge of the fabric is 
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i i y a>mpnses a fabnc, and more asuallj a fenittoi 

fabric, especially a crotchet knitted fabric, la preferred embodiments the 
yarn of fee fabric is polyester yam. Resiliency is suitably provided by 
longitudinal elastic (resilient) strands, preferably elastomer strands; these 
5 strands are suitably laid between the warp threads of a knitted fabric. 

Thus, a preferred class of bandages comprise a fabric of crotchet knitted 
polyester, especially textured polyester, containing elastomer strands laid 
between the warp threads, one surface of the fabric having a plurality of 
10 continuous, generally longitudinal and preferably undulating lines of 
slifcoae. Preferred and most preferred characteristics of such bandages 
are approximately as shown in the following Table; 

TABLE! 



Characteristic 


Preferred 
Value 


Most Preferred j 
Value | 


Width 


1-4 inches 
(25- 100mm) 


I inch 
(76ram) 


Thickness 


i-3mm 


2mxn 


Weight per 100m 




2.9kg [ 


j Elastomer content m 

I manufacture per 10cm of fabric 


8-9cm 


8.6cm 


Elastomer strand diameter 


1/40-1/65 inch 
{0.64-0.39mra) 


1/50 inch 
(0.5mm) 


• .. sber of elastomer strands 
ss the bandage 


45-65 


54 


Warp content (wt% of fabric) 


20-25% 


23% 


We: content (wt$ oi fabric - 


42-48% 


451 


, cats-m "; > 

fabric) 


29-35% 


32% 
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tcrmmmmt 





2-6 


4 j 


D . it? , ?< ' ee ? ;CC 
a; .^m iiiicone lir.es 


5rI5sam 


10- 11mm 


Separation between peaks of 
,c * /. suict ne lines 


13-23mm 


18mm 



Preferably, Silicone RTV US, a one-part, moismre-oirkg, 
riansiueent, self-levelling, acetoxy silicone from G H 



Normally, the bandages of said class have values for all the characteristics 
of the Table which are preferred or roost preferred, {eg. a combination of 
preferred values for some characteristics and mm preferred for others}, 
bat one or more characteristics may tall outside the preferred value range, 
especially the width. 

Revetting sow to the drawing, the bandage I has at one end a fastener 4 
for fastening the end of the bandage to an untetyiog layer of the bandage 
when it is wrapped around a limb. The fastener 4 is shown to comprise 
a tab, usually of fabric, extending from the end of the body of die bandage 
and fastenable to such an underlying bandage layer by entrapment of a 
plurality of minute barbs 5 on one of the tab 4 and the outside surface of 
the bandage in a fibrous mat on the other thereof; such "barb fasteners" 
are commercially available under the trade mark Vetera®. Similar 
fasteners sold under other names may equally readily be used. Of coarse, 
the fastening material or device (e.g. barbs or fibrous mat} need not be 
provided on a tab but alternatively may be provided on the body of the 
bandage L If a barb fastener is used, then the part complementary to die 
barbs or mat on the tab 5 or inside surface 2 of the bandage is suitably 
} provided on the outside surface of the bandage, e.g. in a region between 
4.25 inches and 6.73 inches (11 and 17 em) from the bandage end (i.e. the 



end of the bandage at which fee fcad*iwfcg : barbs or t 
located) in fee case of an ankle support. For example, ; 




brie forming pan of the inventive bandage may be 
1 m a variety of sizes, its has been found desirable for the 
s of the crocheted or knitted fabric to be bo greater than 1mm w 
its state. This enures that on stretching by eg. 50% fee 

iOOS s the fabric thickness typically is 0.65mm. This ensures that the 

a limb around which it is v 
layers of" the banda| 




a user's ability to wear 



, the use of preferred "50s" rubber strands ik. strands of a 
s suea that 50 of them lain side by side have a width of 25,4mm 
(1 inch)} to confer elasticity on the fabric, together with use of a crocheted 
fabric, ensures thai die bandage exhibits continuous elasticity i 
25 the range of its extension. This in turn m( 
applied by the bandage may be predictably i 
i (up to maximum extension) of exte 




30 This enect is ii 



i Figure 2, which is a graph showing the force 



wo mmm 



generated in the fabric of the bandage of die invention in N (y-axis) 
against percentage extension of me fabric sample (x-axis). (Details of the 
fabric sample tested appear in Table 2.) As is evident from Figure 2, the 
p - sive increases in the force generated, over the entire 
3 range of extension tested (i.e. from zero extension to a maximum in the 
test shown of approximately 105% using a 6.25 kg test load). This means 
that the compressive force applied by the bandage may be finely adjusted , 
regardless of the extent to which the bandage has already been extended. 

10 TABLE2 



20 



Quality Number 


DB765 


Width 


76mm 


Shade 


WHITE 


Weight (grams) 


45.5 


Machine Number 




Bate 


18 June 1996 


| WITH 4 WAVY STRIPES OF SILICONE 


| Test Report Extension/Modulus Test 




Exta @ 6.25kg 

% 


Load @ 40% Ewd 
g 




115 
113 

m 


919 
979 
979 


jjMeaa Std. Day. 


114 
1 


979 
0 



Another weight of the rubber strands that may be suitable for use in me 
25 fabric of fee bandage of the invention is fe 65s" , ie. strands of a thickness 
such that 65 of mem lain side by side haven width of 25,4mm (I inch). 
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Referring now to Figure 3, there is shows m £mmm means of 
arching &e barbed portion of the barb fastener referred to hereinabove. 

In Figure 3, the barbs 5 are secured to and extend inwardly from a fabric 
s portion XI that is m Mm secured to or integral with tbe fabric of fee 



The region of tiie barbs 5 terminates at the boundary of the bandage fabric 
1 having fee ami-slip material applied thereto, so that the barbs 5 j 



e barbs and fee fibrous mat is 
approximately fee mid-point of the fabric portion la m Figure 2. This 
construction may be achieved through forming or attachment of the barbs 
35 3 on approximately half of one surface of a strip of fabric, the barb free 
part 12 of which is secured to the bandage fabric in the manner of a lap 
joist, The lap joint may be secured eg. by stitching, radio frequency (or 

I and portion 12. 

20 

Thus any tensile forces experienced by the fabric to which the barbs are 
secured are generally coplanar with the bandage fabric. This eliminates 
almost entirely the tendency that would otherwise occur for the free end 
of the fabric, snip 1 1 supporting the barbs 5 to lift when placed in tension 
25 (eg, by virtue of compressive wrapping of the bandage of the invention 
about a limb). Such lifting is strongly undesirable since it tends to cause 



14 



In « >tber oi d . .. te j ■ -sitioniog of the barbs and fibrous mat creates a bond 
*r characteristics combined with minimal lift 

OTtliy to be experienced by the hook and loop fasteners. 



The resulting bond is shows more clearly in Figure 4, which shows the 
fastening of Figure 2 in its dosed condition. The shear forces tend to act 
in fee plane signified by arrow A, 



io As is shown in Figures 3 and 4, the fibrous matting of the hook/loop 
fastener may be applied to fee outer surface of the portion ib of bandage 
fabric I in parallel bands 13a, 13b, 13c, thereby giving a range of 
securing positions of the barb fastener, by means of which the 

15 



It is not essential that the bandage have an integral fastener. For example, 
the free end of a bandage wrapped around a limb could be secured to an 
underlying bandage layer by a length of adhesive tape; if necessary fresh 



j is very s 



25 The invention includes 



not only a bandage or wrap as described above but 
stretchabie or elastic fabric having applied thereto a 
in a d 

is* 
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2. A bandage of claim 1 which is capable of extending by at least 50% 
of its relaxed length. 

m 3. A baadage of claim 2 which is capable of extending by at least 80% 
of its relaxed length. 

4. A bandage of claim 3 which is capable of extending by at least 
100% of its relaxed length. 

IS 



5. A bandage of any of claims 1 to 4 which, when extended to a 




between 1 10 and 130% longer than when in its relaxed state. 

25 8 . A bandage of any of claims 1 io 7 which has an elastic modulus of 
at least 400g, the elastic modulus being expressed as the mass which 
would have to be hung from the bandage to extend it by 40% of she 
additional length of the bandage when extended from its relaxed state to 

30 
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9. A 

10. A 

5 U. A 
1300g. 

12, A 

noog. 

II) 

13. A I 
IQOGg. 



15, A 



of claim S,whe 
of claim 9 t whe 
of claim 10, v 

of claim 11, s 

S of claim 12, i 



isat«700g. 
Is at least SOOg. 
alas is no more i 

uhe is no more i 

uius is no more 



of claim 13, wherein the modulus is ab 
of any of claims 1 to 14 which is s 



; in a 



17, A bandage of claim 16, whereia the fabric is a 

25 fabric 

IB. A baadage of claim 16 or claim 11, wherein the fabric is a 



19. A 



any of claims 16 to IS, * 
17 
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30, A bandage of claim 29, wherein the lines are separated by a 
distance of from 8 to 12 mm. 



31 . A bandage of any of claims I to 30 which is provided at one end 
bandage layer when the bandage is wrapped around a limb. 



32, A bandage according to any preceding claim the thickness of fee 
fabric of which lies in the range 0.8mm - 1 ,7mm when i* its rastretched 



fabric of which lies in the range 0.5 - 



Of the 



j when hits fully s 



a barb~rype 
of fabric having a barb- 
that the barbs project 



35. A bandage according to Claim 34 
secured to the bandage fabric by welding. 



36. A bandage according to Claim 34 wb 
25 secured to the bandage fabric by stitching. 



according to Claim 34 wherein the barb-free ponton is 



37, A bandage according to Claim 34 

1 to the bandage fabric fey means of an 



30 38. A baadage according to any preceding claim, that is continuous 
19 



pcmmwim 



elastic over substantially its entire range of ex» 
39, As elongate fabric bandage which is i 



40. A bandage of claim 39, which forth 
feate{s) of oae or more of claims 2 to 14, 16 to 21 , and/or 23, 24 or 26 

10 to 38, 



of any «f daims 26 to 30 but the major 



2, As 



or rubber or r 



30 43. The use of as 

to provide s bandage resiliency s 



44. Hie use to provide slip-resistance of a silicone 
25 of m eiastieally strctcfaabte bandage for supporting inj 
or for helping to prevent injury to healthy limbs or 



45. An i 
limbs or joists or for helping to c 



it injury to healthy limbs or joints 



20 




48 . A fabric of claim 47, which is further characterised by the specific 
features) or one or more of claims 2 to 21, 23, 24 or 26 to 31 

iq 49, A metal of making a fabric product or bandage, comprising 
applying a room iemperatnre vulcanising silicone to a surface of a 

50. A method of supporting an injured limb or joint or for helping to 
15 prevent injury to healthy limbs or joints, comprising wrapping around the 
limb or joint a bandage of any of claims 1 to 31 , 32 to 38, 42, 45 or 46. 
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Fig. 1 
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